Key indicators: single-crystal X-ray study; T = 297 K; mean (C-C) = 0.006 Å; R factor = 0.046; wR factor = 0.124; data-to-parameter ratio = 11.8.
The title compound {systematic name: bis( 2 -dihydrogen 4-azaniumyl-1-hydroxybutane-1,1-diphosphonato)bis[aqua-(dihydrogen 4-azaniumyl-1-hydroxybutane-1,1-diphosphonato)nickel(II)] dihydrate}, [Ni 2 (C 4 H 12 NO 7 P 2 ) 4 (H 2 O) 2 ]Á2H 2 O, was synthesiized under hydrothermal conditions. Its structure is isotypic with the Co II analogue. The crystal structure is built up from centrosymmetric dinuclear complex molecules and the structure is reinforced by a net of intermolecular O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds. One water molecule is bound to the Ni II atom in the octahedral coordination sphere, while the second is part of the intermolecular hydrogen-bond system.
Related literature
For the isotypic Co II compound, see: Man et al. (2006) . For the structures and therapeutic properties of bisphosphonates, see: Russell (2011) . For zinc alendronate, see: Dufau et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Bisphosphonates are organic analogues of pyrophosphates with the P-O-P bridge replaced with a hydrolytically resistant P-C-P moiety. Their structure and therapeutic properties have been of vivid scientific interest for over 40 years (Russell, 2011) . Bisphosphonates play essential role in modification of biomineralization in bones. Apart from the most important calcium salts, transition metal complexes are also being studied in respect to complex formation constants and X-ray structures e.g. to estimate and elucidate potential side effects of bisphosphonate drugs against osteoporosis. It was noticed (Man et al. 2006 ) that the length of side alkyl chain is crucial for determination of aggregation of metal bisphosphonates.
For instance, in the case of Co bisphosphonates with six-carbon chain the mononuclear product was found, while the four-carbon hydrocarbon chain facilitated formation of the dinuclear complexes while shorter hydrocarbon side chains led to more or less complicated polymeric structures. Magnetic properties of the cobalt compounds have risen some interest and were examined in details.
Alendronic acid [CH(OH){(CH 2 ) 3 NH 2 }{(PO(OH) 2 } 2 ] in metal complexes usually occurrs as the zwitterionic monoanion with two P-OH groups deprotonated and the amino group protonated. Next two P-OH groups remain intact.
Consequently divalent metals give neutral complexes (usually chelates) with metal to ligand ratio of 1:2.
The title compound was obtained from sodium salt of 4-amino-1-hydroxy-1,1-butylidenebisphosphonic acid and nickel(II) chloride in acidic aqueous solution. Both acidification and rising the temperature to ca 130 °C were necessary to obtain single crystals of X-ray quality. The product is insoluble in water and common organic solvents. The afforded crystals were investigated by single-crystal X-ray diffraction and additionally by microanalysis and powder diffraction in order to test the purity and composition of the whole batch.
The structure of the obtained compound, C 16 H 52 N 4 Ni 2 O 30 P 8 *2(H 2 O), turned out to be isomorphic with structure of cobalt derivative which was determined by Man et al. 2006 . Structure composed of dinuclear complexes (though not isomorphic with the described above) was also found for zinc alendronate (Dufau et al. 1995) . The text below recapitulates the main structural features of the determined structure. 
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